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On The Role of Wetting, Structure Width, and Flow Characteristics in Polymer Replication on Micro- and Nanoscale
The replication of functional polymeric micro- and nanostructures requires a deep understanding of material and process
interrelations. In this investigation the dewetting potential of a polymer is proposed as a simple rationale for estimation of
the replicability of functional micro- and nanostructures by injection molding. The dewetting potential of a polymer is
determined by integrating the spreading coefficient over the range from melt temperature to no-flow temperature. From all
polymers tested, the lowest dewetting potential is calculated for PP and the highest for polymethylmethacrylate. The
dewetting potential correlates well with the replicated height of four different structures covering both the micro- and the
nanorange on two different surfaces (brass and fluorocarbon modified nickel) and polymers with different spreading
coefficients. It is clearly shown that a lower dewetting potential of a polymer leads to a better replication accuracy.
Additionally a parabolic relationship is demonstrated between filled height and structure width. 
 
General information
State: Published
Organisations: Department of Micro- and Nanotechnology, Polymer Micro & Nano Engineering, University of Applied
Sciences and Arts Northwestern Switzerland, Technical University of Dortmund, Paul Scherrer Institut
Authors: Rytka, C. (Ekstern), Opara, N. (Ekstern), Andersen, N. K. (Intern), Kristiansen, P. M. (Ekstern), Neyer, A.
(Ekstern)
Pages: 597-609
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Macromolecular Materials & Engineering
Volume: 301
Issue number: 5
ISSN (Print): 1438-7492
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): CiteScore 3.01 SJR 0.894 SNIP 0.971 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 0.852 SNIP 1.097 CiteScore 2.88 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 1.005 SNIP 1.309 CiteScore 2.81 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 0.952 SNIP 1.244 CiteScore 2.66 
ISI indexed (2013): ISI indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 0.949 SNIP 1.145 CiteScore 2.34 
ISI indexed (2012): ISI indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 0.962 SNIP 1.055 CiteScore 2.18 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 0.923 SNIP 0.917 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 1.069 SNIP 0.983 
BFI (2008): BFI-level 1 
Scopus rating (2008): SJR 0.941 SNIP 0.941 
Scopus rating (2007): SJR 0.821 SNIP 0.85 
Scopus rating (2006): SJR 0.936 SNIP 1.154 
Scopus rating (2005): SJR 0.941 SNIP 0.956 
Scopus rating (2004): SJR 0.814 SNIP 0.928 
Scopus rating (2003): SJR 0.966 SNIP 1.083 
Scopus rating (2002): SJR 0.595 SNIP 0.669 
Scopus rating (2001): SJR 0.596 SNIP 0.728 
Scopus rating (2000): SJR 0.372 SNIP 0.591 
Scopus rating (1999): SJR 0.478 SNIP 0.688 
Original language: English
DOIs: 
10.1002/mame.201500350 
Source: FindIt
Source-ID: 2292077980
Publication: Research - peer-review › Journal article – Annual report year: 2016
 
